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(54) RUBBER MIXTURE CONTAINING SBR RUBBER 
GEL 

(57) Abstract 

PROBLEM TO BE SOLVED: To obtain the subject 
mixture compri s ing a styrene/butadiene rubber gel and a 
oibber containing double bonds and capable of producing 
a vulcanization product advantageous in both a 
roIDng-resistant property and a gripping property In a 



SOLUTION: This rubber mixture comprises (A) 1-100 
pts.wt, preferably 5-75 pts.wt, of a styiwie/butwfiene 
copolymer rubber gel having a particle diameter of 
5-1000nm and a swelling index of 1-15 in toluene, (B) 



100 pts.wt of a carbon-carbon double bond-having rubber 
preferably co mprisi ng natural rubber or a synthetic 
rubber and having carbon-carbon double bonds 
corresponding to an iodine value of at least 2, 
preferably 5-470, and a Mooney viscosity: ML 1*4/1 00°C 
(DIN 53 523) of 10-150, and, if necessary, (C) a filler, 
an auxiliary substance lor the rubber, etc. A 
vulcanization product obtained from the mixture has a 
high dynamic attenuating property at low temperature and 
a low dynamic attenuating property at high temperature, 
and can advantageously used for tire treads, shoe 
seeding rings, etc. 
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(54) BB9iCD£*M SBRrfA^I/^^TSrfAjg'&W 



(57) [«»] 

» :7tt** Lr* Lr«i*#o fits*** * awm* -f 

[IWfe^S] *»WK:j:n«, 4>tt< l«©* 
c?x ^Ite^^Wf^^A (B) ^OTffigKM 
-2 o - c-+2 o*ccojaKrwa«ccaBc»« 

SH£(hiqh dampinq)*, BUSK 4 0 °C-8 0 "CCDfiSr 



>4 < i: t 1 w 
(A) t^<itlim; — 
(B) t, •t-Lrtt*UJE*'c**#Ji:3'AfflK)#J 

(A) C = CZlfi^-&4r^-#-r^3*A 1 0 

OSgfflSUtfLT 1 - 1 0 0£SSPT-*^3*Ait^ o 
[»#«2] Xfl^>/y?yi^A^ (A) 
h;Ui>JK?HJt|gcl - l 5 ZG1r2>zt Z%fWt.t-t 

i t-fseoil^o 

[W#*3] XfP>/-/?yx>^A^ (A) 
JST-* * X 5 ~ 1 0 0 0 nm£*-t&.I 

[W*^4] xfVV/^yi>^^ (A) co 
^•*4* ? , c = c-fttt* i o OftftSB 

l - 3 o^-nxi)^-UM<r>=f^&^o 
[*9I«>iMB4K9I] 

lo o o i ] Mt, c = c-*g£-£-t-*-t£=^ 

«»(±, - 2 0"C-+ 2 0*C<OiajST-l±^iCjSv^* 
N 1£(high clamping) £ , -£ LT 4 0 "C- 8 0 T;cOiS£-Ct± 
^(C©v^fEl4(low damping) StttL. -^itSfctC S 
ft# 4 'J ? Vtt (good grip) t -E" L Tffi: 

KUiittisKy 9UU"fV> Vi^ (DE-A 
405 21 6) t # 7* * v i > K> (DE-A 42 20 563) cOffiffl 

<r>*)*t<i 9 ') > y\z&^X3l&mzl- b%k.hi\nz>£. 

%&$}t£7f^\&frb2LZ& 0 DE-A 42 20 563 KIB^O 
*§£•(:: li> 1ft fi<;jtS14 (dynamic damping)^, (- 

2or~+2 oc) , ssia (4 or- 8 or) coM^t- 

■r^^flJMSr^^ t*'^ **>*i"*o GP-PS 1 078 
400t:fBfaco^^^3*A^;Ksufur-cross-l inked rub 
ber gells)ti> 3fiffc3&*£J*oT</>fcv\ LT-etift 



(2) #H3¥ 1 0-2 0 4 2 1 7 

2 

[0 0 0 3] K^l^tC C = C~S;^^Sr-t-* 
T-(±^;v^iJ6<)}^14(dynamic damping) -e-LTiSSiS 

* ->*i > =r& z^m-t * a- A mswirpr' S B r y ^ £i£ 

[0 0 0 4J ior*^i^ n<tt lttco^-^W 
10 >/y?z;^>=r&yA> (A) £4?* < t i> 1 - 

(B) -tLTffifcUlEU** 
^'AfflSb^J^K (auxi I iary substances) t^SS 
SJii, Uy/y^yxvJA^ (A) co-i"*!: 
3&*, C = CZig^4:^tt*^ 1 0 OMim-KL 
Tl-1 00*g«T>> ffiL<li5-7 5fift8GT-*£ 

[0 0 0 5] Xfl/>/v"?vX/^^ (A) (i, 
SBR- 1 ~8 0**%, »i L<(±5 

.- 5 o n% ft 1 4 x f u >/r ? ->*x 

XSBR- T 9 •) >H£, ^ * 9 ') JUBL 7^'J*75 
K, ^ 9 9 VIST's. K, N-.* h+v-rff-A'.* 99*)fr 
R7 5 K', N-7th^-/^W^'J^Sl75K, 
7?'jn^h'J^ *J*f-foT9 V 5 K> T9*)* 
Kn*->xf*, ^ ^ ^ ') ;u^t: Kn*yxf*o 

•>'x>*i^M^7 7 H^tiot, 

S: 1 - 7 5fig%^LT*£-&L£ffi1±*/-?-£ 1 - 

[0 0 0 6] 7.f-W/-f9 v*i>-rfAy;Ki, iK^il: 
g(particle diameters) 5 — 1 0 0 0 nm> L < <i 
20-4 0 0 nm (D.I N5 3 2 0 6 CiiDVNt) 
t, h;Pi>4'C 7 )JKiPlfi^:(swelling indices) (Q i ) 
1 - 1 5 , #4 L < <± 1 - 1 0 £#-T*o )^?S*i^±. 

r^coitsj-i-^rBf (2000 o ®/Q-eo&'bfrm&) 

OSS t K«&B£coS*^ e trtt S it* o 
[0007] q i yjKo«tt*fi/y;Ko^:jS^F* 

ft 

40 Bffl£t&m%.<7>-Mt LT, SBRy^2 5 0mg*h 
)U> 2 5m 1 ^-C2 4B#^Mi-9 Li* J l?»iH?* 

y^*a-(L^»t;*»*t, ffftt, *v>-c7 orr-ii 

St~44t -C^L. SWftLito 
[0 0 0 8] ffi^,ac0Xf-U>/r^vi>^AJ±, 

l±\ I. Frnta, Elastomers and Rubber Compounding Ma 
terials, Elsevier, Amsterdam 1989, pp 88 to 92. & 

[00 09] m,^mSxo=fj,i^Lxx^-u>yr9 
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3 

tol^gfi: L T * /t- (monomer )«ftI8t 4 

[0 0 10] XfV>/^vx>^li, *«ftfflt 
»* Lv^^t63*/^-(comonomer)l±. 'Pta 

,fijy^yx>, N, N' -m-7x^l/>7l/^ = K 
S^/Xli h'J^V7 hRh'JT U ;u >fc<0ffc£ 

4«0, (aery late) ^'ilz-Km 

ethacrylate). xfl/>/')3-^ 7n/Oy 
-1, 2, — ^**>y*-^ojp*C2- 
CioT^-jk 2-200, *FSL<ii2-80 > * 

[0011] **v>/r*->'i>:*AU\ trcir^m 

L S B R y ^ JfMt ^ ^ i: {> f I 

Tv7;^7'Fxn, 1, 6-v^#-/b^** 
1, 3, 5-h , J^^^7 p bh'J7v>Oi^iv 

teUttffU tt*U«Et\ li*»c>j6l 7 
:t^^ 0 «IO,£tiR|LT«\ HoubervWeyl, Met ho 
den der organischen Chemie [Methods in Organic Che 
mistry], 4th edition, Vol. 14/2, p. 848. #JB 0 ft 

[0012] &%tt*>«N 



(3) 1 0 -2 0 4 2 1 7 

4 

& o 

[0 0 13] *1$?§&*T'^ii£:ft^X^U>/7*?V 

x>^w^fu>/^yx>^y ;ko* it <o 

iO 10 0 1 4] fff Lv^rfA (B) I±, ti> 2, <ff 

£ L < It 5 - 4 7 0 <OSa5fflU«ai-*-*»^t**" 
■T*. DIN 53 241, Part 1 (Cffi 

^*«o^«i±, *4W1 o o g*tcfb^(-^L 

[0 0 15] (B) -ftWCl 0-150^), 

Ut L<li2 0- 1 2 OOA-i-tt* ML 1+4/lOOt: 
(DIN 53 523)5r#i-^o 

[0 0 16] ^^At-iOxT, ^S^ttfiU^ 
20 U (B) T-&&o ftf* L^^^*A(±0dxl±\ I. Frnt 
a, Elastomers and Rubber Compounding Materials, El 
sevier. New York 1989 Xl± Ul Imanns' Encyclopedia 
of Industrial Chemistry, Vol. A23, VCH Verlagsges 
ellschaft, Weinheim 1993tCfB^? flX v»S » 

(±, Wc*. : 

BR- *''J^vi> 

ABR- ^yxv/T^'J^S-Ci-AT** 

IR- #'J-fy/l'> 
30 SBR- X^UV^r 1 ~6 0fifi%, 4f i L- < li 
2-5 0li%tttS^fV>/7?yx>mf 
XSBR- T^'J^K, 7^'Jdx 

L- -C&S"£- L fc&li* / "7 - £ 1 ~ 3 0 
i I r - ^v-f^f-vy/Av-fvy 

NBR- U nx h >; ;USr 5 ~ 6 0 & 

40 SU<lil 0-5 0*fi%- c ?*i-l»7'^ v*x.>/T^'J 

HNBR- ftS5 98. 5%S X-<0~'SM^i t ^it 

g itT v»4 aMMcjRSJON B R 

E P DM— x.*f-V>/~fu\£is>/V*'> 

[0 0 1 7] Hm=f&. ILftSSBR^SW^Xg 
5 0t:^)6£x., ttitt-> v'JA-i-rA'X 
0!lx.lfEP-,A 447 066(ClS«^tLTV^i^'t^'B 
&&T*^l&£*x£?§H$i£SBR, SSv^cis-1,4^-1: (> 
50 9 0%) X'^;K Xi±^ 



[0018] ^fkVy^yi^A^ (a) tr 

=fA (B) trt^S^Stt*, 

m** 0 

[0 0 19] *0*««Hi,- *«Wi:{6oT^a*« 

>77'y?li, 7 >-f7*7 y 5 (lamp black) ?£, 7r- 

9 (furnace black)fi6X(i-f- A- > * ^7*9 y 
? (channel black)£T*g!ii£:M, BETilf 2 0- 
2 0 OmVgitL, mx.it SAF, I SAF, II 
SAF, HAF, FEFXIiGPFA-**>777?f 

1 0 0 0m 2 /g$Jf L<(±2 0-4 0 OmVg (BE 20 
T$m&) l^&ft-fW5-4 0 0iim 

<?>®.&mtm t l t f> #<Ei- * - 1 * s t- § * 0 

[0 0 2 0]- ^r-fK7^5-7AS^ 7--f^ 

^JR<0^-fKfflOiP§, BETiM* ! 2 0-4 0 0m 
2 /g-C*t), l^t£?-9-^ X(primary particle size) 
))S5-4 0 0 nm'e*SMv l J*, 50 

- ><7>J: t &7^*ow$£, a £>*•?- ofl&o 

Tc^usta-f * -> y *, 

«Mta», ■Mb**** a, BW k-^x a 

ISO*?******* 

t T A> < - -7 A R Tfimi t-7 V * V -7 A <0 J; 

*'7x«*t*-7x»is„ a „ (v^, #asL 

p°) y-atf-X(microbeads), 

# «; ? n o 7" u y R if/JL li # y X 9 V j. > £ ^ 
Lfc, -fX(particle size)j& s 5~ 1 0 0 

0 nmOrfAr^o 

[0021] nni>tzttiAMa&m-ei>&<ki.x-ei>®. 
<b) i o ommni-ftLr^ *+vy/-f? v^>-=r 

Ay;U (A) 10-10 0£*S&£, ttjft^fc LTO 

* 75 y * 0 . 1-10 0 »fia5Sf>VX(±^fe 50 



10-204 2. 17 

6 

<r>W$.mQ. 4-i0 0tMi*i:fflk>T,«t*t 
[0 0 2 2] *$&9lo=f.i»»£H»ii, II:, n'AlSi: 

cl«su, BHkKjtJW, K&ftjfeau **5tjw, *v>£ 
a, **k 7»n, #«3J, *r«n, e^au 

^SKk^*- LT r- Ux?/-*75 >, ^fi;jc^u> 
^••jrr-^ x r-y*-*, B3«fcfktTX- h y J. 

h * v v y * -7-d e >\,m<n «fc ■? fca»aiiSttfl:#j, 

[0 0 2 3] rfAfljJttfflttRUU fifcjfcjih^, f**:g:EI 
il0<O*ii, t^xtf^'A (B) UitLTO. 1-5 0* 

[0024] am, JStn&2Lmximwtitmm*mv> 

77AS, yf^*^'5 >8tt£, ^*R««^LT^ 
* h«r-ab* 0 SP^t£jiS<Jt^fr3Z.«i^^k 

!^(±, =TA (B) CitLTO. 1-1011%, SSL 

[0 0 2 5] &&Vi<0=f/*&<£!&tt, 1 0 0-2 0 0 

*ftL<«ii 30-1 sox:<r>^mx\ &±&ftt 

LX1 0-2 0 0/<-;v(bar)<OE^T-C*iPi£S^*o 
[0 0 2 6) 7fWV7?yxy^^ (A) t C 

= czifiig-g-^-g-#i-*^A (b) fcj&»f>«t$*vrt» 

4*»BOtfAH^|ltt, lttWJiO^rttT-Sg^-r^C 

mmtitmtK z<os&n~mLtzmm.<r>mx^i> 0 

L^**?>, Xfl/>/7?y'x>^Af)K07f';7^ 
#^ffi-g-i-*^i:fcBIte-C*,-&o »i< Lt«j|Sftfc* 

»woft*«ii, a#i±^i&> ft®, xiiak««B (us 

-PS 2187 146#BB) {Cj:or7>fi|-r*wi:* J r-^* 0 * 

At, m^xi±±imfti?Tommt l-c, ^a/51e« 

[0 0 2 7] Xfl///7*?yx>^Ay* (A) t~ 

nm^i^m-f-h^f^ (b) t^<bss^$ti**i&^<7) 

*o U* Lv^S-^SJtii^J 5 0- 1 8 0 t:T***o 

[0028] *§tmzxz=f summit, f&m&z&z 

•y g >^<)V h , n ^^T^;!' r- , n — , ^ 
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[0 0 2 9] 

(a) 7f7 niBWSBR^co^i 

J: o T X -f - U > * 2 4 fiS%^W 

U JE^-fr-fX (particle size) 6 0 nm (DVN) t 
Sf^tt3 7. lli%^tt^SBR7T7^^ 
(Baystal BL 1357> Bayer France, Port Jerome $i) 70 

2 6, 9 7 6 g^>7K6, 7 0 8 g "CfMK t fc e iftKft 
y^;H50g*6 OCtt- h 9 U-ru«ftlL 

mk> *y v^T^nx (monodur cloth) (?L20. 2 
mm) ilLtiiai^o ^7f-;^OSfMt 

iii30it%t*»), r^tt^-oKaMBaiis-e* 

»K tflS(i6 0nmt^of: 0 
[0 0 3 0] (b) SSl^SBR^t^ft^i 

Jife<^J: 7 i:ffliILf:^7f 7 5 k g£, 
^tf 3 0li%^^7f7^X5 kgi: 5%0 
nv>5K7KSFitt (Dresinate 73K ^-^il^Xg) 

3 0 0 g i^LTVulkanox 4020 KfLKih^J (Bayer 
AG St) <D1 0 %7jc145}*ifcfl£ (aqueous dispersion) 

1 5 o g^feiias^fca^^^si^Li^feasjoL 

[0 0 3 1 ] f#fciifc9f^*X«*Wi. «5«=fAi: 

: 10ilJtt'ttLtv>fc e 
[0 0 3 2] (C) ^ft^ftOJIi 30 

(b) TW:7f7^Ml0. 45kgi> Na 
CI 2 2 5 g^ A 1 2 (SO4) 3X18H2O40. 8 

LT4f7f >4. 5 g£*3 0 U y h /WCj&JBL*: 

[0 0 3 3] *«SBR^8f5 0lf%t^^ 
5 0if%i;^^^ , 7X^-/<7 -^(master batch)^ 

[0 0 3 4] ggjfeffl 2 
fi^(Cj:oTm^iii^^X^^> : S:4 0*ft%^* 
U 36^*^X1 15nm (DVN) i:I§^tl4 
0. 8li%^tnSBR7T7^X (SHQ625 
4) 14, 721g£>7fc5, 3 7 0 gtMUpii 
mti/9 g«:6 0tt-t- V-yiCiSJllL 

Lfco *^Ta-M»*6 0t:-C2B#W*^L, -tO&l 

5 OriCiPJStL^OiBKTM 5#m«fl*Lfco *«J«L 50 



1 0-2 0 4 2 1 7 
^7 v^T ^ nx(monodur cloth) (7LS0. 2 mm) 

(±3 ofi%t^^ mmmmt i -c*> o , «MF«g<± 

1 1 5 nm (DVN) Xi>otl c 
[0 0 3 5] JifrZOJ: 0 «ilf:^7T7^X 5 k 
g b/cOjSi:av\ f^^7f7 

*x (H^ti3 0ft%) Skgta^U 
Lfco $SSBR^t?5 01i%t^^A5 0* 

[0 0 3 6] UteflJ 3 

U 1 5nm (DVN) tif^*f 4 

0. 8ii%i#t^SBR7f7^X (SHQ625 
4) 14, 72 1g£. 7K5, 4 0 9 g-CsfMRLfco « 
BMfcv* 5^60gS:6 Ottt- b * W-^UiSiOL 

U *^^«JftttiU:o CO^fli*3E]^i9ii 

5 ot:ujD»L-e-oflK-c4 5»wiiJi»Lfco ^*pm, 

^yy^r^DX (monodur cloth) (?LS 0 . 2 mm) 

tatraa Lfco *s^7f-;noifMtl 

(±3 01f%t**), 5 -c* 0 , tfrFltStt 

1 1 5 nm (DVN) X$>otz 0 
[0 0 3 7] ±fEOi -7 i:««Lfc^5f-; 9 7. 5 k 
g£. **fe#Il b/cO*fti:ftv\ f^^7f7 
*X (Bf^tf 3 01t%) Skgtl^U 
Lfc 0 *«SBR^A«tT-5 0lt%t»A5 0l 

[0 0 3 8] gSfifeffl 4 
S^IC J:oTa*&£:h.fc*'f-l'>*4 0ti%^ 
L> fm^Xl 1 5 nm (DVN) tli^*l4 
0. 81I%ttt4SBR5f7*^ (SHQ625 
4) 14, 721gSr. 7K5, 479 g"C*«Lfco « 
mtV9 ^9 0 g£6 Ott^*- h^U-^UiSSSnL 
fco *~h9l«-'7i&ML. S^5/^-;uJElCjDlE 
U ^v^-e-eoE*4:ScffiL7to iO^)B4:3iaak>)iS 

^/yaT^nx (monodur cloth) (?LS0. 2mm) 

1*3 0fii%-?*»K ViHtBRU 4 h > «ffit«ti 
1 1 5 nm (DVN) X$><z>tz 0 

[0 0 3 9] ±IEOJ: ^i:»U^9f7 9 75 k 
g£> **&$!1 b/cO*tti:ftv\ jifkzfujT'V 
9 7 (BfMi3 0lt%) 5kgtI^L, «@ 
L£o *«SBR=fA*£iF-5 0li%t^A5 Ofi 

[0040] itmm 1 

tlff^XHOnm (DVN) ti«**lfi4 2. 
51t%ttt4BR7t7^^ (SHQ6022) 1 
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(6) 



0- 2 0 4 2 1 7 
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2, 368g£>7ic5, 3 1 5 gt»*«Lfco iMMfcv 
^^7 8. 7 5 g £ 6 Ottt- b * l"-"/U8SSn L 

U ^v^*OBE#*flCffiLfco -<7>¥flS£ 3 0^ *) il 

L£ 0 *^-e»-fr»*6 or-c2B»n«i*L, ^<of£i 

^6 7 v j-T ^n^(monodur cloth) (?LS0. 2 mm) 

Ut4 5**%"C**K IHPWMSti 3 «K fiMSti 
1 5 0 nm (DVN5' -C*ofco 

[0 0 4 1 ] (b) **LfcBR^t*WOSft^ 

lB^ioi:MLfc^9r7^X 3, 3 3 3 kg 

SMtti 3 0 7 f 7 n 5 k 
g 5%On v >5^fci#i& (Dresinate 73K /v — * 
W^K) 3 0 0 g ^-eLTVulkanox 4020 &itffi± 
m (Bayer AGS) O 1 0 %*tt!B»iS 1 5 0«*^i 

[0 0 4 2] &btitz7T*y * xm^Voli. 4: * 

jtew Jt«^ Jt«w 

12 3 4 



[0 0 4 3] (C) 7 -f v * 

PS(b)TW:7f7^Xfi^8. 78kg*. Na 
CI 2 2 5 g . A 1 2 ( S 04 ) 3X18H2O40. 8 
g^LT-tf^>4. 5 g*7K3 0 U y b JHCflMBLfc 
pHi 1 0%«£KSriPx^>Ci:UJ: ») 4 (C 
jm*L4r**?>. 6 SVX'ftWTmtULtio 
*^i:a»L, 7 0C7?2BW$K*Lfco 
[0 0 4 4] S^SBR^Ml^ 0li%kKJR^ 

[0 0 4 5] JttfcW 2 
GB-PS 1 078 400 0*Jt«10*ifeUJ:oT«aS*L 
«t««SBR^^ (X^lx>^i2 2fi4 

%. »flJB&3 3) : i»fiJtr*o 

[0 0 4 6] glMffl 5 

[0 0 4 7] 

[*1] 

mmw sow 

A B C D E F G 



100 



5£&=fA TSR5 25 

Buna CB 24 (Bayer AG) 25 

L-SBR Buna VSL 2525-0 0 
(Bayer AG) 

JfclW!2<D 

(SBRW 

£!ffif£ifeW3<Z>=r^ 
fi&tt (SBRW) 

m&® (SBRW 

CoraxN 121 (Degussa) 
Vulkaail S (Bayer AG) 



0 


0 


25 


25 


0 


0 


25 


25 


25 


25 


50 


25 


0 


25 


50 


25 


25 


25 


25 


0 


0 


25 


0 


0 


0 


25 


0 


0 


0 


0 


100 


1O0 


0 


0 


0 


0 


0 


0 


0 


0 


0 

r 


0 


150 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


100 


100 


100 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


100 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


100 


10( 


30 


0 


0 


30 


30 


0 


30 


30 


30 


0 


0 


30 


0 


0 


0 


30 
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